Low pH-induced release of calcitonin gene-related peptide from capsaicin-sensitive sensory nerves: mechanism of action and biological response.
Protons can release in a Ca(2+)-dependent manner, calcitonin gene-related peptide (CGRP)-like immunoreactivity from peripheral endings of capsaicin-sensitive afferents. Here we have studied the mechanism by which proton promotes CGRP-like immunoreactivity release and whether the neuropeptide released might exert a biological action. In muscle slices of guinea-pig urinary bladder high pH (pH 8 or 9) media neither enhanced CGRP-like immunoreactivity outflow nor affected the capsaicin-evoked CGRP-like immunoreactivity release. The CGRP-like immunoreactivity release evoked by superfusion with pH 5 medium was not affected by tetrodotoxin (0.3 microM) indomethacin (10 microM) or the protein kinase C inhibitor H-7 (30 microM). However, it was reduced by 35% in the presence of the voltage-sensitive Ca(2+)-channel antagonists nifedipine (1 microM) and omega-conotoxin (0.1 microM) and by 80% in presence of the capsaicin "antagonist" Ruthenium Red (10 microM). The CGRP-like immunoreactivity release by capsaicin (10 microM) was reduced by 80% in the presence of Ruthenium Red, and not affected by voltage-sensitive Ca(2+)-channel blockers, while that evoked by 80 mM K+ was decreased by 82% in the presence of nifedipine and omega-conotoxin. The Ca(2+)-channel agonist Bay K 8644 enhanced the high K(+)-evoked CGRP-like immunoreactivity release but not that induced by capsaicin or pH 5 medium. Exposure to pH 6 solution of one half of the neck of guinea-pig urinary bladder induced a slowly developing inhibition of electrically evoked contractions, that was absent in the half pre-exposed in vitro to a desensitizing dose of capsaicin.(ABSTRACT TRUNCATED AT 250 WORDS)